A variety of phenotype with R161Q germline mutation of the von Hippel-Lindau tumor suppressor gene in Japanese kindred.
Von Hippel-Lindau (VHL) syndrome is an autosomal dominant neoplastic disorder characterized by hemangioblastomas of the central nervous system and retina, renal cell carcinomas, pheochromocytoma, and islet cell tumors. This syndrome is closely related with the VHL, a tumor suppressor gene, implying that loss of function or inactivating mutations of both alleles or copies of this gene cause tumor formation. The product of the VHL gene, pVHL, is known to be a component of ubiquitin ligase which targets the transcription factor such as hypoxia-inducible factor (HIF) for degradation in the presence of oxygen. Different VHL mutations confer different site-specific risks of cancer. However, the precise role of pVHL to develop only some specified tumors, especially pheochromocytoma, is not fully understood. We identified a missense mutation of VHL gene, 695 G --> A (R161Q), in a Japanese kindred with type 2A VHL syndrome. We analysed 16 members of this family and detected the same mutation in 8 individuals. All 5 members with tumors possessed the same mutation. Interestingly, one of the identical twins, who had the same R161Q germline mutation, did not show any visible tumors throughout the body, while another of the twins developed a huge pheochromocytoma and retinal angioma. Moreover, one of the affected members in the kindred developed pancreatic neuro-endocrine tumors without pheochromocytoma in spite of possessing the identical germline mutation of the VHL gene. These findings suggest that there are some other additional factors including environmental exposures to initiate and develop tumor formation in the VHL syndrome although abnormalities of VHL gene might be involved.